Alkali etching of a poly(lactide) fiber.
Alkali etching of a poly(l-lactic acid) fiber was studied by exposing the fiber surface to sodium hydroxide solutions. The factors examined included the etching time (0-1.5 h), alkali concentration (0.25-3 mol/L), and etching temperature (25-80 degrees C). The extent of etching was determined gravimetrically. Both weight loss and mechanical testing results suggest that alkali etching is strictly a surface hydrolysis reaction, as opposed to a bulk reaction, and thus the weight loss rate decreases with a shrinking fiber radius. A slight increase in the fiber crystallinity observed from thermal analysis was interpreted as a result of surface-limited etching on a sheath-core fiber microstructure. The dependence of the rate on the alkali concentration is nonlinear, suggesting that the fiber weight loss rate is subject to both chemical hydrolysis and transport limitations. The dependence of the rate on the temperature follows the Arrhenius equation. The fiber weight after etching can thus be predicted by an overall expression combining all factors: time, temperature, concentration, and fiber diameter.